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APPENDIX 1

SUMMARY OF PARTICULATE MONITORING RESULTS






Appendix 1l: Summary of Particulate Monitoring Results

This report is a summary of the results of activities of the
particulate monitoring group in support of the METC/3M CRADA 94~
024. Online particulate monitoring began in June, 1994 and ended
in October, 1994. The particulate monitoring group participated
in four MGCR runs (#7 through #10). The instrument used in
measuring the particle loadings (particle counts and size
distribution) is the Particle Measuring Systems Classical
Scattering Aerosol Spectrometer Probe High Temperature and High
Pressure (PMS Model CSASP-100-HTHP). This PMS unit is rated to
operate at temperatures up to 540°C and gage pressures up to 2.07
MPa.

Gas stream conditions, temperature at 540°C, gage pressure at
2.93 MPa, and gas flowrate at 0.0157 SCM per second, precluded
the direct measurement of particulate loadings in the gas stream
with the PMS unit. A side stream was extracted from the gas
stream after it came over to the MGCR, Modular Gas Cleanup Rig,
from the FBG, pressurized Fluidized-Bed Gasifier, but before it
entered the filter testing vessel. A sampling probe of 0.635 cm
O0.D. thin wall stainless steel tubing was used for extracting the
sample gas isokinetically based on the expected flowrate. The
sample gas stream was further split into two streams; one was
directed to the PMS unit and the other to the alkali monitor
unit. The alkali monitor unit was not used during runs #7
through #10.

The gas flowrate to the PMS unit was controlled by a critical
orifice to minimize particle loss. The actual sample gas
flowrate was recorded continuously by the DDAS, Distributed Data
Acquisition System.

The PMS unit was set to a measuring cycle of 90 seconds which
resulted in about 40 measuring cycles per hour. At the end of
each cycle it reported the total particle count and particle
count in each size group. These were recorded by a PC. To
obtain the particle loadings from measurements (i.e. particle
number density and particle mass loading) it was necessary to
perform post measurement calculations with flow data recorded by
the DDAS which also recorded other operation parameters of the
FBG and the MGCR.

Unfortunately, technical difficulties prohibited the DDAS
recording of the flow data to the PMS unit for runs #7 and #10.
All data were processed with flowrate values either actually
recorded or a fixed value that was observed during the runs. In
cases where actual flow information was available an average of
15 flow values was used to process each data set of 90 seconds
(DDAS recorded flow data at a 6 second interval). Only data sets
containing 6 or more hours of continuous records were processed
in order to obtain a time history of the data trend.
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In each data set presented, each data point represents a
15-minute ensemble average (an average of 10 measurements).

Three plots of the ensemble averages were generated from each
data set; mean particle diameter, mean number concentration, and
mean mass loading. For mass loading calculations, a particle
mass density value of 1.0 gram per cubic centimeter (1 gm/cc) was
used, following the general practice used by some optical
particle monitor vendors. The actual mass loading can be easily
obtained by multiplying the mass loading with the appropriate
particle mass density. For these FBG/MGCR runs the particle mass
density varied from 2.2 to 2.5 gm/cc depending on the specific
runs. A nominal value of 2.3 gm/cc has been suggested for use.

In the following, for each run presented is an example of an
unprocessed particle size distribution of one 90 second measuring
cycle and an example of a 15-minute averaged size distribution.
Then for each data set, 3 plots are presented, one for the
ensemble mean values of diameters, number concentration, and mass
loading over each measuring period. 1In an ideal situation, when
constant particle loadings and particle size distribution are
present, a straight line curve for these last three plots is
expected. But there are many factors that may contribute to the
measured variations of particle loading and size; gasifier
operations conditions, gas stream flow and pressure fluctuations,
particle deposition on and re-entrainment from pipes and valves,
etc.

PMS at MGCR Run {7

MGCR Run #7_took place in June, 1994. Nine hours of particulate
data were collected. These data were processed with a constant
flowrate of 1.18x1073 SCM/sec (150 scfh) because no flow data for
the particulate measuring period were recorded by the DDAS. This
flow value was the expected flowrate using the combined critical
flow orifice and backpressure controlled valve. Figure 5a is the
particle size distribution of unprocessed data from a measuring
cycle and Figure 5b shows a 15-minute average size distribution.
Here we see that the average distribution is very much the same
as the distribution of a single measurement. The ensemble mean
diameter of the particles for this run is shown in Figure 5c.
Since a constant flowrate was used to calculate the particle
number concentration (Figure 5d) and mass loading (Figure 5e)
they may not represent the true particle loadings.

PMS at MGCR Run #8

MGCR Run #8 took place in July, 1994. Particulate measurements
included 8 hours on 7/19/94, 10 hours and 30 minutes on 7/21/94,
and 23 hours on 7/22/94. Again, comparing the particle size
distributions between an unprocessed single measurement

(Figure 6a) and that of a 15 minute average (Figure 6b), shows no
significant difference. Figures 6c, 6d, and 6e are plots of the
15 minute ensemble mean particle diameters, number
concentrations, and mass loadings for the 8 hour period taken on
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7/19/94. The particle data collected on 7/21 and 7/22 showed
large fluctuations in ensemble mean diameters (Figure 7a and 7b)
and number concentrations (Figures 7b and 8b). Consequently, the
mass loadings also show large fluctuations (Figures 7c and 8c).

PMS at MGCR Run #9

Two sets of particulate measurements were taken in this run. On
9/13/94, 7 hours of particulate data were collected. Again, the
size distribution is consistent between a single measuring cycle
(Figure 9a) and the 15-minute averaged sized distribution
(Figure 9b). The ensemble mean particle diameters are relatively
large, about 0.8 microns, as shown in Figure 9c. The number
concentration plot (Figure 9d) and the mass loading plot

(Figure 9e) showed relatively constant values except for a sharp
drop at around 1300 hours. The data collected between 9/15 and
9/16 show that the ensemble mean diameters (Figure 10a) varied
more than those taken on 9/13. The mean particle concentrations
also show large variations (Figure 10b). The mass loadings
(Figure 10c) seem to amplify the variations in number
concentration.

PMS at MGCR Run #10

In the final run, MGCR Run #10, the DDAS recording bug struck
again. The record showed zero values for the particulate sample
flow during the measuring period. We again used a constant
flowrate of 1.18x107® SCM/sec (150 scfh) to process the data.

The plots in Figures 10a through 10e for this set of data are the
same as those for the previous sets of data. While the mean
particle diameters remained between 0.85 to 0.7 micrometers (see
Figure 10a) there was a big drop in particle number concentration
occurring at 1245 hours, as shown in Figure 10b. This big drop
in number concentration may be due to partial plugging of the
sampling probe or flow valves. If DDAS flow data were available
this loss of flow would be accounted for in the averaging.

Conclusion

Obviously the operating conditions of the FBG affected the
particulate loading and size distributions in the gas stream.

The ability to maintain size calibration of the PMS also affected
the measured results. We tried to collect solid samples
downstream of the PMS unit to compare loadings from optical
measurements. However we found the mass loadings on the high
temperature ceramic thimble filters were not consistent. We
suspected that leakage at the seal of the thimble filter was the
cause. For instance, solid catches under high temperature showed
loadings varied from 0.09 to 0.13 gram per hour. It is suspected

that thermal expansion may have contributed to the leakage
problem.
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Supplemental to the online particulate monitoring, the following

table provides the hours of filtration and the pounds of solid
filtered with respect to the filtration vessel.

Run Number Hours of Pounds of Solid
Filtration per Run Collected
7 119 2.12
189 5.62
9 86 3.38
10 89 2.56

Al-4



Particle Size Distribution
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Averaged Particle Size Distribution
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PMS at MGCR Run #7
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PMS at MGCR Run #7
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Particle Size Distribution
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PMS at MGCR Run #8
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Averaged Particle Size Distribution
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DETAILED CHRONOLOGY OF SIGNIFICANT RUN EVENTS
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APPENDIX 3

DAILY PROCESS VARIABLE PLOTS






The following trend charts were created for runs 94MGCO7 through

94MGC10. Although the charts contain several process variables,

only FIR-501, TIR-248, TIR-224, PIR-247, PIR-458 and, PDIR- (also
shown as PDT- or PIR-)155 and 459 are relevant. The table below
provides a description of each of these process variables.

Process Variable Description

FIR-501 Cumulative syngas volumetric flow rate to the
filtration vessel and the particle
measurement system

TIR-248 Inlet gas temperature of the filtration
vessel

TIR-224 Outlet gas temperature of the filtration
vessel

PIR-247 Inlet gas pressure of the filtration vessel

PIR-458 Filter blowback pressure

PDIR-155 Differential pressure of the filtration
vessel

PDIR-459 Differential pressure of the filter

All other process variables may be referenced through the process
and instrumentation diagrams provided.

Since the needs of the project have changed somewhat from run to
run, the trend charts have also changed somewhat. However, these
changes are not major ones and the charts have been separated by
run number and arranged in the order listed above for
convenience.
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FBG and MGCR Process Pressures
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F-100 Differential Pressure
Run 94MGC09, 09/12/94
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F-100 Differential Pressure
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F-100 Differential Pressure
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MGCR Process Gas Line Temperatures

Run 94MGC10, 10/24/94
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MGCR Process Gas Line Temperatures
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MGCR Process Gas Line Temperatures

Run 94MGC10, 10/27/94
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MGCR Process Gas Line Temperatures
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Appendix 4

Process and Instrumentation Drawings
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FY /P
[ 107
} ()
I
TE
A 08B
0-2000 SCFH
@ 575 PSIG 0

PSIG [

-0

0-5000 SCFH
@ 575 PSIG
AND 60° F

)

1=0.250"

gy

AND 60° F
FIC
107 /. _ I

HI 1800 SCFH
LO 600 SCFH

®

HI 43500 SCFH
LO 1500 SCF

i

@4

172* SCH 80 CS

V4

\=243" Ho0 _Q
1/P
|_ 113
=0,159”
h=223" HpD [
- 1 SCH 80 CS
\/ '
0-2000 SCFH
@ e 575 PSIG 0
0-2000
PSIG [~

- ()

AND 60° F
E1113 3 |
_‘

I HI 1800 SCFH
| LO 300 SCFH

| =D}

Cv=0.14
)



| 80 CS

TO HV 139
DWG. E900011

VENT

ZDNE REV
GEN UPDATED AS PER MARKE
GEN REVISED PER MARKED F
E-8 | { |REMOVED HV-201 & PI-
B-6,7 RERDUTED LINE BETWEER
c-8 RELOCATED CAPPED LIN
E-6 ADDED STEAM SITE LIN
B-7,8 NDDED HV-402, 4027, 4(
|DRAFTER TATE oEG
S.P.C. 12/10/50
DATE
TONE REV
GEN UPDATED AS PER MARKI
GEN ADDED NEW DWG. FDRM
GEN | 2 |UPDATED AS PER MARK
GEN UPDATED AS PER MARK
B-2 ADDED NOTE 8 AND NC
c-7 MODIFIED FILTER #208
GEN ISSUED FOR CUSTOMER
ER DATE
JIMMY SMITH 7217/92 | Ga
DATE
BURTON W. HARRELL |7/20/92
ZDNE REV
a1 CHANGED DWG. TITLE
GEN 3 |UPDATED AS PER MARK
GEN ISSUED FDR CONSTRUC
E-7 ADDED ENTRAINED BOI
G-7 *p]-104* WAS °PI-105,
F-7 *650 PSIG” ON PAHL-Z
-6 ADDED “HS-217° 10 *
A-8 ADDED NOTE TD “HV-
GEN REVISED DESIGNATIDN
BEHIND PANEL’
[DATE CHEC
GARY J. KULCHOCK ({11/18/92
EStH DATE PRO.
J. L. BUCKLEW 11/19/92
ZDNE REV

REVISED SHIR-201 T
REMOVED ALL NUMBE

GEN. | 4 | MODIFIED VARIOUS S
ADDED FT-406, PT-4
[DATE CTHEC
GARY J, KULCHOCK |4/5/93
ESSH DATE. PRO.
J. L. BUCKLEW 4/7/93
ZONE REV

GEN. S

ADDED NOTE 10y REM
REVISED LINETYPE T
ADDED “#2° TO N, 2
PAHL-214, 700 PSIG

ADDED FSV-412, FV-
ISSUED FDR CONSTRL

ory Kulchock %/10/93
orry Bucklew 9/17/93

REV

EXTENSIVE CHANGES
ISSUED FDR CONSTRUC

( Z//ﬁ 072/74

%as

/5':”_” PRI




) 1
-y
iy REVISION «
;c REV DESCRIPTIDN DATE
N UPDATED AS PER MARKED PRINT 4/25/50
‘N REVISED PER MARKED PRINT
-8 1 REMOVED HV-201 & PI1-201
7 REROUTED LINE BETWEEN HV-480 & PCV-308 10/11/90
-8 RELOCATED CAPPED LINE
-6 ADDED STEAM SITE LINE, HV & CV
,8 RDDED HV-402, 402A, 403A & 404
JER DATE CHECKER [DATE JPROJECT ENGINEER TE DATE
S.P.C. Ea/m/so G.JK, 12/10/50 JPK. 2/13/91
DATE DATE TE DATE
NE | REV DESCRIPTION DATE
ﬁ UPDATED AS PER MARKED PRINT WITH W.D. #68547 10/3/91
N ADDED NEW DWG. FORMAT 1/10/92
N 2 |UPDATED AS PER MARKED PRINT WITH W.0. #70756
N UPDATED AS PER MARKED PRINT WITH WORK PLAN 3/76/92
-2 ADDED NOTE 8 AND NOTE DESIGNATIONS
7 MODIFIED FILTER %208 SYMBOL Nn1/9%
N ISSUED FOR CUSTOMER REVIEW AND COMMENT
TER [DATE CHECKER DATE EGVG RESPDN ENGINEER [PATE EGLG REVIEVER DATE
JIMMY SMITH 7/717/92 | GARY J KULCHOCK 7/17/92 JAY RUTTEN 7/17/92 D. LUNIFIELD 7/17/92
“KESPDH SELT SUPV [DATE EGLG ESSH DATE DATE DATE
QTUN W. HARRELL | 7/20/92 J. L. BUCKLEW 7/20/92
E | REV DESCRIPTION DATE
-1 CHANGED DWG. TITLE
N 3 |UPDATED AS PER MARKED PRINT WITH WORK PLAN 9/16/92
N ISSUED FOR CONSTRUCTION
-7 ADDED ENTRAINED BOILER, VALVE HV-0601A, AND TIC-201
-7 ‘PI-104* WAS “P1-10S, AND “P1-105" WAS “PI-104*
7 650 PSIG” ON PAHL-214 WAS “S500 PSIG”
11/16/92
-6 ADDED “HS-217” TO *JC~217*
-8 ADDED NOTE TO “HV-401A°
N gEﬂ\{IINSEDPAJEEImATlDNS ON ALL FLOW COMPUTERS FROM ’MDUNTED ON PANEL® TO “MDUNTED
TER DATE DATE JEGLG RESPONSIBLE ENGR.  |DATE [REVIEWER DATE
\RY J. KULCHOCK 11/18/92 CDNKD 11/18/92 JAY RUTTEN 11/19/92 D. LUNIFIELD 11/19/92
Esti TATE DRANCH MANAGER DATE DOE CEOSD) DATE
.ﬁL. BUCKLEW 11/19/92 JOHN ROTUNDA 11/24/92
NE | ReEV DESCRIPTIDN DATE
. REVISED SHTR-201 TO INCLUDE THE MAX. PRESS. AND TEMP,
N, 4 REMOVED ALL NUMBERS FROM ADACS SYMBOLS
MODIFIED VARIOUS SCFH RATINGS 4/1/93
ADDED FT-~406, PT~406, HV-406A, HV-406B, HV-406C, TE-406A, TE-406B, AND ASSTOCIATED ADACS SYMBOLS
JER DATE CHECKER TE EGLG RESPONSIILE ENGR,  |DATE IREVIEWER TE
\RY J. KULCHOCK [4/5/93 S. CONKD 4/5/93 JAY RUTTEN 4/7/93 D. LUNIFIELD 4/7/93
ESuH DATE PROJECT ENGR. DATE BRANCH MANAGER TE [DOE_EOSDY TE
L. BUCKLEW 4/7/93 JOHN RICKEY $/27/93 LARRY STRICKLAND |5/27/93 JOHN ROTUNDA 5/27/93
e | REV DESCRIPTION DATE
ADDED NOTE 104 REVISED BRLD LINETYPE DN YY-209, PI1-207, ¢ PI-208
. 5 REVISED LINETYPE DN FV-103; REVISED LINE RDUTING IN ZONE G-6
N, ADDED “#2° TO Np, 2 PLACES 8/24/93
PAHL-214, 700 PS. 'iG RATING WAS 650 PSIG
ADDED FSV~412, FV~412, AND ASSOCIATED PIPING
I1SSUED FOR CONSTRUCTION
ER CHECKER DATE EGLG ENGR,  |DATE ER [DATE
iary Kulchock F9/10/93| S. Conko 9/14/93 5ay ﬁut'ten 9/15/93 Dave Lunifeld |[9/20/93
EStH (7] DATE DATE DOE (EDSDD IDATE
arry Bucklew |9/17/93 John ﬁockey 9/21/93 Enr‘ry §hndle 9/21/93} John Rotunda/WJA|9/20/93
e | rev DESCRIPTION DATE
N 6 EXTENSIVE CHANGES AS PER MARKED PRINT REDLINED BY JAY RUTTEN ON 1S5 FEB 94.
ISSUED FOR CONSTRUCTION 9/29/94

o ( 2000
A AL 75

DATE

DATE [EGLG INSIDLE ENGR.  |DATE ~—1aTE
10-2-94 10-1]-94 ZM 7 N w/nfor
BATE BATE >

/o //3/9‘/ ;M 4 ro-1¢-47 W—L‘Tﬁ\’\a

il

z




BLR-201
160 LB/HR
PACKAGED
STEAM
GENERATOR

TO ¢ | 1500 PSIG my,
DRAIN AT 579° F I(213

CITY
WATER
125 PSIG

1,0.'0.'.:..




&/

500 2 g

SIG

T I

4A

T

14

] SITE VENT

STEAM 160 LB/HR
| S578° F 1165 PSIG

I'172°

-1100 PSIG

MILLIPORE
WATER

("———1':' (Lo b dlandadl o B She e dl an A |

0-2000 *F

(1LY 1T
CI6AARI6h

(Ton
<68/

1500 * F'

MAX. OP. PRESS. 1100 PSIG
MAX. OP. COIL TEMP., 1200°F

TEST
CONNECTION

ll

10-160 LB/HR
1* SCH 80 316 SS
480V, 12 KW
SHTR-201

STEAM SUPER HEATER

DWG, E810220

OUTSIDE

1200 F

600 * F

16B a‘i(:} @
o—aoou r% ~:

INSIDE
CELL

l CONDENSATE
TO DRAIN

A

X ‘|@A GR

.,,
(@)
- i |

V%

n
—

/AN

ol ,



L — — | ~

) @ 575 PSIG
AND 60° F

d=0.350"
Ah=247" Ho0

0-100 Lkb/HR |

FT
219

=0.339”
Ah=27" HpO

- 0-10000 SCFH

% .
& o \

115/L

fF AHD
\115/

HL 9000 SCFH

LO 1500 SCFH
- &

1/F

-——-
|

@ E 0-100 Lb/HR

e 575 PSIG
}S%%?;O AND 600° F
! 219/

L — —_—— —

-

HO C

— S— —

=0.3397

Ah=108° HpO

3 0-200 Lk/HR :
@ .

) N
\22L/

0-200 Lb/HR 528}1 -

e 575 PSIG .
AND 600° F (

H]
LL




0 HV 16l

17 SCH 80 CS DWG. E900011 -

) Lb/HR _ L
0 Lb/HR ‘
I
TO SHTR-202 STEAM
SUPER_HEATER

£ AN DWG, E900011

t
Lb/HR
b/HR
— FyY

I/p

|=



NOTES:

THIS FLAGGED NDTE DESIGNATES THE FOLLOWING EQUIPMENT
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\J

OXYGEN
SUPPLY
1500 PSIG

NITROGEN
COMPRESSOR
SUPPLY
600 PSIG

o
.‘v,O. .o‘:’.
o

.0

NITROGEN
COMPRESSOR
SUPPLY
1200 PSIG

XXX
o? Ry

D
XXX

&/

KXREX

&>
N
N~

(N &
Q ‘)
o v, 0%

€ |

TO BUILDING
SUPPLY

0-1300
PSIG

&) @

—

L@

0-2000
PSIG

CONTRACTOR . §
SUPPLIED

1/2* SCH 160 ¢

4000 SCFH
1300 PSIG

(&

\/

0-1500
PSIG

(&

0-13500
PSIG

&

FILTER @

2 -Z

402
1/2” SS >< >‘ >< 2000-8000 >< >< >
TUBING SCFH
(VALVE OPEN WITH .
HANDLE REMOVED)
HV
401B
X .
ATMOSPHERE

———= TO PURGE SYSTEM PCV-441
E£900013, SHT 2 (A-8)
TO FLOW VALVE, FV-40S, £900011 (H-7)



TURLEILA L ILN
SYSTEM
PUR-208

0-1000
I 575 psIG (PL) PSIG
Un 475 psic (308 @

(7L
) \311/
9 Wl @ - A\ Ve
\311/

FC

VENT
2000 SCFH
60° F
1165 PSIG

o

300-1100 PSIG
60° F o
125-2000 SCFH
0-1500 TE
PSIG o = 0159" @ 063 @
Ah = 120°H,0
" P1 \ 0-1500 @ FT N #1
480) PSIG \&08/ {><}_ 2
0-2000 SCFH
\/ @ 600 PSIG
A AND 60°F l__
OPEN /\ ;

>4

HY
PSW  (ZL) pT) 08B
VENT a04) 202 @ 406 1/2° St
8000 SCFH 0-2000 '
60° F
1165 PSIG

®

PSIG
— FC 0 =
l :> ' FO 2000-8000
j 1/2° SCH €

s
e

407
HS

CLOSED




‘ . FYy M/P
r_ . A\311

d=0.0995" I
Ah=112" HaD |

-500 SCFH 1/2* SS TUBING
(ED< >

CH 80 304 SS |
v CV=l
@ | 72 C®&® |
@ 0-500 SCFH
& 40
@_ — 0-2000 |

_____- : 311/ _
{ ' ®
\31/

! | : HL 450 SCFH
’ LO 80 SCFH
L —— cv=
— T 31 F
/HS 0-2000 SCFH
- e 525 PSIG

—
3
& @ Airkst é
7 \/ \313/ N
A HI 1800 SCFH ‘

d=0.159

LO 400 SCFH )
Ah=304° Ho0 : —
000 SCFH

FT /P
80 304 sS \313

CS



S

1/72* SS TUBING

S

TO FSV-315 |
DWG. E900011 |

P

o e ——

DwWG. ES00011

\~/

\w/  \n/

~ (9)) itn; (-b-;

Vo/ Vool

THIS DRAWING IS PART
OF THE EG&G DOCUMENT
CONTROL SYSTEM
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PANEL-MOUNTED ON/OFF STATION (HAND SWITCH WITH
POSITION INDICATION LAMPS), 24 ¥DC RELAY, 117 VAC
60 HzZ SOLENOID VALVE, . '

FV-106 & FV-406 ARE ELECTRICALLY SELECTED BY A
PANEL-MOUNTED 2-POSITION TOGGLE SWITCH. ONLY ONE
VALVE CAN BE OPEN AT A TIME. REF. PRINT DWG
D820030 SHTS 3 & 17.

[> WHICH IS NOT SHOWN UN TR UwWL, FUR LLAKRLET

HS-106, HS—107, AND HS-109 ARE ELECTRICALLY INTERLOCKED.
F\V-106 OPENS WHEN EITHER FV-107 OR FV-109 IS OPENED.
FV-107 AND FV-109 CAN BOTH BE OPEN AT THE SAME TIME.

HS-112, HS-113 AND HS-115 ARE ELECTRICALLY INTERLOCKED.
FV-112 OPENS WHEN EITHER FV-113 OR FV-115 IS OPENED.
FV-113 AND FV-115 CAN BOTH BE OPEN AT THE SAME TIME.

B
3=

4

WATER LEVEL SWITCH CONTROLS RELAY TO 117 VAC 60 HZ
3-WAY SOLENIID VALVE . , _

LB/HR = b mass / hour)

THIS DWG. & DWGS. E900011, E900012 & E£900013
SUPERCEDES DWG. R800524 (SEE DWG. E900013 FOR
NOTES, TUBING & PIPING SUMMARYD.

e

3

=

6

7

DESIGNATES THE CONTROL PANEL SWITCH IS PHYSICALLY

LOCKED TO PREVENT ACCIDENTAL ACTUATIDN.

BOILER WATER LEVEL IS CONTROLLED BY 3 CAPACITANCE
PROBES. SHORTEST PROBE SHUTS BOILER FEED WATER
PUMP OFF. MIDDLE PROBE TURNS BOILER FEED WATER
PUMP ON. LONGEST PROBE SHUTS THE BOILER DOWN.

@ FV-112 & FV-412 ARE ELECTRICALLY SELECTED BY A
PANEL-MOUNTED 2-POSITION TOGGLE SWITCH. ONLY ONE
VALVE CAN BE OPEN AT A TIME.

| 1= ‘NOTE REMOVED”

— [DRAFTER DATE

S. CONKO 3/6/90

ICHECKER DATE

A. R, KUBALA 3/6/90
PROJECT ENGINEER DATE

J. P, KANOSKY 3/6/90

United Stotes Department of Energy

Morgantown, WV

4 MORGANTOWN ENERGY TECHNOLDGY CENTER

':_\ ' B-12 P&ID
— " | FLUIDIZED BED GASIFIER
I A.G.C., CONCEPTUAL

DATE SIZE DWG NO

E

FSCH NO

£900010 [




~ 1

L 3 — —>
FROM FCV 109 60° F
DWG. E900010 250-2000 SCFH
]
outsipe BinNsiDE
ceLL B CELL

CLOSED

ol

@
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POC, T0 g
ATMOSPHERE

OPEN
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TO
G HOUSE

0-50
PSIG

| X

&)

1/e”

147 PSIG
60° F

5000 SCFH

1'

STORAGE
SILO
VSL-601

SEE VESSEL
DWG. D810033

DESIGN
PRESS. 150 PSIG
DESIGN TEMP. 60° F

1 SCH 40 304 SS

(PI }0—100
/ LAL ! Do

0-60
PSIG

172




——

ol

~

\} s TO VENT SYSTEM
CYC-907

e } DWG. ES00013, SHTL (B-8)

100 PSIG

VENT TO ' TO INC
@ ATMOSPHERE

FC

FROM HV-441 |
£900013. SHT 2 /e’ b lw

0 304 SS




0-1500 0~-1500
PSIG PI PSIG
gOPSFIG 608 '
ot @@ L @
Sy
5 [T
%
~
N e e e gl DR i
___________________ -
e

1 COAL TRANSFER LINE

i

t

TO STORAGE

BATEH HOPPER

| CYCLONE CYC-S07
o DWG. ES00013, SHEET 1
o . AREA B-8
[oe]{7]
[ %]
I
[&] Lo
(70) 23
i_X /A R T T
= <] | l
609A | | .
<t
se X®
1/2° | __CD feoon) | ! 2
| | |
I L.
|
]
|

BATCH
HOPPER
VSL-602

DESIGN

<L
2 SCH 80 CS

' SEE VESSEL
DWG. DS10007

PRESS. 1100 PSIG _,
DESIGN TEMP. 150° F

I3

GYCLONE

CyC-602
SEE VESSEL
DWG. D820083

| >




) 1
REVISION

NE, REV DESCRIPTIDN BATE
-1 CHANGED DWG. TITLE
N | 3 |UPDATED AS PER MARKED PRINT WITH WORK PLAN 9/16/92
N ISSUED FOR CONSTRUCTION ] L
“N RELOCATED SAMPLE SYSTEM TD ES00013_SHT_2 11716792

REVISED AS PER MARKED PRINT )
TER DATE CHECKER DATE IEGI-G RESPON ENGINEER IDATE EGLG REVIEWER TE
GARY KuLCHOCK | 11/18/92 S CONKD 11/18/92 JAY RUTTEN 11/719/92 | D. LUNIFIELD 11719792
TESPDN SECT SUPV [DATE EGLG EStH TE DATE IDATE

NA J. L. BUCKLEW 11/19/92 JOHN ROTUNDA 11/24/92

NE REV DESCRIPTIIN BATE

ADDED DESIGN PRESS. AND TEMP. TO FDR-60L VSL-602, & VSL-60]
EN | 4 ADDED MAX. DPP, PRESS. AND COIL TEMP. TO SHTR-202 AND HTR-101 4/1/93

ADDED PSE-120, REMOVED NUMBERS FROM ALL ADACS SYMBOLS
TER DATE DATE FEG!-G RESPONSIBLE ENGR. TDATE [REVIEWER FJM’E
GARY KULCHOCK | 4/5/93 S CONKO 4/5/93 JAY RUTTEN 4/7/93 D. LUNIFIELD 4/7/93
“EStH DATE PROJECT ENGR. DATE BRANCH MANAGER DATE DOE EOSTD IDATE
, L. BUCKLEW 4/7/93 JOHN ROCKEY 5727793 | LARRY STRICKLAND |S/27/93 | BILL AYERS 5/27/93
NE REV DESCRIPTUIN BATE

ADDED LT-602A, LT-603A, FSV-601, HV-321 & HV-320; MODIFIED LAHL 602 TO LAH-602 & LAL-602

MODIFIED LAHL 603 TO LAH-603 & LAL-603; ADDED “#1° TO N ADDED NOTE 10 6
EN | S | ADDED INCINERATOR NOTES TO (2 INCINERATOR DESIGNATIONS; ADDED NOTE TO VENT SYSTEM (G-4) 9/01/93

REMOVED PSE-120, HCV~-118, TCV-126 AND RELATED PIPINGs RELOCATED FSV-315

ISSUED FOR CONSTRUCTION
TER [BATE CHECKER DATE EGVG ENGR, DATE REVIEWER TE
5ary Kulchock |9/10/793 S. Conko 9/14/93 oy Rutten 9/15/93| Dave Lunifeld [9/20/93
“Esstl DATE PROJECT BATE ICH MANAGER DATE DOE E0SID TE
-orry Bucklew |9/17/93 John Rockey |9/21/93 Enrry Shadle | 9/21/93| John Rotunda/WJA|9/20/93
NE REV DESCRIPTION BATE
N ¢ | EXTENSIVE CHANGES AS PER MARKED PRINT REDLINED BY JAY RUTTEN DN IS FEB 94, 8/18/94

1SSUED FOR CONSTRUCTIDN

1

104”77 . M/—”’u N
DATE CEDSD
IO—,?. QV

#1

+ SCFH
30 CS

XLL:
/7




FROM FCV 115
DwWG., E900010

FROM FCV 220

DwWG. ES00010

JE
20A,

@
HTR-101
AIR

\ PREHEATE
DWG. EB8102;

MAX. OP. COIL
@ COIL T

REACTOR AIR
1” SCH 8

1000° F

&

HTR-101
CONTROL/
SAFETY SYSTEM

DWG. C820018

0-2300 *F

100 PSIG
250,000 BTU/HR

MAX. OP. PRESS. 1100 PSIG
MAX. OP, COIL TEMP, 1200° F
480V, 12 KW
SHTR-202
STEAM SUPER HEATER
DWG. E810220

630° F 1 SCH 80

1000 * F

COIL

0-2000 °F

@ ELEMENT

I
|
:

GAS
335 PSIG

0




174" PLASTIC TUBING
1’

OUTSIDE

172 SCH 80 CS

1/27 SCH 80 316 SS REACTION AIR/STEAM 0-800




_ ' Y

:-' 7]
(7]
- S .
00 @ FROM HV-441
1G = |38 S £900013, SHT 2
Gl - (C-8)
nl™ 5
o xI (7] 1/2'
RE 8 (&; .
. 81 4
1/

\/
/\
100 PSIG
N ] _

K:7/jEED ;"lll “ E____r\\\}__
FC | _l/HS\  ATMOSPHERE 424
| 316 147 PSIG

) \
)

1 SCH 80 304 SS

1000-3000 SCFH _—
600 LB/HR T

G

0-20

EAM 0-800 PSIG VENT ‘X @
v

200-1000 P
1000

oA A




200-1000
PSIG

1/2° SS TUBING

~441
HT 2

N

400-2000 SCFH

172 SCH 80 CS

&1
@@

2

N

Cv=0.36

400-2000
SCFH

1/72* SCH 80

' {><} SEE °
: N 0-1500 DWG.
PI
| DN 6038/ | poese
| 1078 PSIG DESIGN T
| S060 ScFH
bt 707 Hoo G TO INCINERATIR y
| e 603 DWG. ES00013
| L0 30" H,0 _ SHT 1, ¢D-4)
0-1000
| fpad PSIG BT\ |
324 H \603/
foic\ T (PDT\L ,
\424) 424
(70N ~(»)
424/ (FTY POCKET AIR é
. 426 C
0-200"H 0 0-1500
2 Ej G PSIG \
424 ; m
_ PURGEZ
><} \42¢/ 4_s06 SCFH WRoES
\&

[l ] | l: 3/8” TUBING r -I [ I ]

)

—

1

00-1000 PSIG
wmon




400-2000 SCFH _~~

2* SCH 80 @ @
304 SS

172 scH 80 cS X

%
&

COAL FEED AR .
HOPPER HL 907
VSL-603 . T3/

S— SEE VESSEL
DWG. D810008
P1 DESIGN

PRESS. 1100 PSIG

DESIGN TEMP. 150° F ' . LD 407

COAL FEEDER
25-150 LB/HR
DESIGN PRESS. 1000 PSIG
DESIGN TEMP. 130° F

__1/2” TUBING

— v

- MOTOR

' /S0
POCKET AIR % @——‘»@ 603/
- FDR
&2 0-100_RPM
HV Y N
PURGE

i
AIR CAP
£ PROBE! -
GO, NO ‘GO ’

FLOW METER 3/8 T 304 SS

200-1000 PSIG, 60° F, 250-2000 SCFH, 25-150 LB/HR COAL
Fs !
481 2_




400-2000 SCFH -

07

_1/2” TUBING

172 SCH 80 CS

r
L

304 SS
25-150 LB/HR COAL

*.

B | TO-HY 207

WG, ES00012

TO FLUID BED
GASIFIER
DWG. E900012

TO FLUID BED
GASIFIER
DWG. ES00012

T HITTY ™Y T




&Y & 1A AR =
1500 ° F 1ego - : 222/ 0-3/ %
600° F ' \0
o —— P
®
b ¢
Q
%]
VENT TO
ATMOSPHERE <_[><}_—{ ><|
10-160 LB/HR
650 F
FROM FCV 312 g 1/2” SCH 80 304 SS ] =
DWG. E900010 60° F  125-2000 SCFH |
408
FROM FV 407 | ' NITROGEN PURGE l\ 'I
DwWG. ES00010 0-1050 PSIG
N, PURG
FROM FSV--

ES00013 (SHT ¢

H
441C




1/72° SCH 80 316 SS

3/8” SS TUBING

LEGEND:

XXX|  NUMBEF

XXX NUMBE}




>@]

<5

|
80 SCFH

H @

I ¢

~
’,

U]

1
NN

-340
REHEATER

[ES THE CONNECTING SEGMENT OF THE TRANSMITTER

YSTEM, WHERE XXX IS THE SEGMENT IDENTIFICATION
SEE DWG. ES00013, SHT. 2 OF 2 FOR DETAILS

MBOL INDICATES THAT THE FOLLOWING EQUIPMENT

-_lr{:'__rEiEURGE LINE FROM THE NITROGEN HEADER TO THE

40, FSV—-441, HV-441, HV-XXXP, FV-XXXP, &

XXXP

IES THE CONNECTING SEGMENT OF THE TRANSMITTER
SYSTEM, WHERE XXX IS THE SEGMENT IDENTIFICATION
SEE DWG. ES00013, SHT. 2 OF 2 FOR DETAILS)
'MBOL INDICATES THAT THE FOLLOWING EQUIPMENT
H_ETEF};URGE LINE FROM THE NITROGEN HEADER TO THE
!

40, FSV—-441, HV-44], HV-XXXP, & FSV-XXXP.

NOTES:

o

[y

o
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DESIGNATES EQUIPMENT WHICH IS NOT SHOWN ON THIS DWG.
FOR CLARITY, PANEL MOUNTED ON/OFF STATION (HAND SWITCH
WITH POSITION INDICATION LAMPS), 24VDC RELAY, 117 VAC
60 Hz SOLENOID VALVES.

FV-610 & FV-610A WILL NOT OPEN UNTIL PDT-610 MEASURES

A PRESSURE DIFFERENTIAL LESS THAN OR EQUAL_TO 10 PSID.

REF. DWGS: D820047 SHT 14 & D820030 SHT 9. THE

IPI\I?E\S/§UREOII3N VSL-602 MUST BE HIGHER THAN THE PRESSURE
L-603.

RELAY INTERLOCKS DO NOT ALLOW THE TwO PAIRS OF
PARALLEL FLOW VALVES (609 & 6094, 610 & 610A) TO BE
OPEN AT THE SAME TIME. REFERENCE DRAWING: D920031

THIS DWG. & DWGS. E900010, £900012, & ES00013
SUPERCEDES DWG. R800524 (SEE DWG. £900013 FOR NOTES,
TUBING AND PIPING SUMMARY),

RELAY INTERLOCKS DO NOT ALLOW FV-602 AND FLOW VALVES
420 OR 427 TO BE OPEN AT THE SAME TIME.

RELAY INTERLOCKS DO NOT ALLOW FV-602 AND THE PAIR OF
gzﬁéL%IEb%E FLOW VALVES 610 & 610A TO BE OPEN AT THE

NOTE DELETED”

DESIGNATES THAT THE CONTROL PANEL SWITCH IS PHYSICALLY
LOCKED TO PREVENT ACCIDENTAL ACTUATION.

FV-602 WILL NOT OPEN UNTIL PT-602 MEASURES A PRESSURE
LESS THAN 20 PSIG. :

THROUGH FV-912 TO VENT SYSTEM VSL-906, DWG. E900013,
SHEET 1, (B-3

INTERLOCKS PREVENT HTR-340 FROM OPERATING UNTIL NITROGEN

FLOWS EXCEED 80 SCFH

INTERLOCKS PREVENT HTR-340 FROM OPERATING WHEN THE
COIL TEMPERATURE EXCEEDS 300° F

ety
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N A o e s © b .

THIS DRAWING IS PART

OF THE EG&G DOCUMENT

CONTROL SYSTEM
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EXTENSIVE CHANGES AS PER MARRKEY RS REAASTEE T
1SSUED FOR CONSTRUCTION .

FROM FV 454
DWG. E£900013

LEGEND:
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1 XXX
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L XXX
| g FROM FV 458
, DWG. E900013
V!
2, NOTES:

DATE -
< (of7/1¢ vdze 7~
IDATE GR
L Ber VI P fm b
v

74

PIPED TO PACKAGED INCINERATOR SYSTEM

INPUT TO THE DDAS SYSTEM

IDENTIFIES THE CONNECTING SEGMENT OF THE T
PURGE SYSTEM, WHERE XXX IS THE SEGMENT IDE
NUMBER. (SEE DWG. £900013, SHT. 2 OF 2 FOR

THIS SYMBOL INDICATES THAT THE FOLLOWING E
‘1S IN THE PURGE LINE FROM THE NITROGEN HEA

TRANSMITTER:
F\/—440, FSV-441, HV-44], HV-XXXP, FV-XXXI

FSV-XXXP

~-~-FBENTIFIES THE CONNECTING- SEGMENT- B THE- ~

PURGE SYSTEM, WHERE XXX IS THE SEGMENT I
NUMBER. (SEE DWG. £900013, SHT. 2 OF 2 FOR
THIS SYMBOL INDICATES THAT THE FOLLOWING
IS IN THE PURGE LINE FROM THE NITROGEN HE

TRANSMITTER!
FV—-440, FSV-441, HV-44l, HV-XXXP, & FSV-

THIS FLAGGED NOTE DESIGNATES THE FOLLOWIN
wHICH IS NOT SHOWN ON THIS DWG. FOR CLART
PANEL-MOUNTED ON/OFF STATION ¢(HAND SWITCE
POSITION INDICATION LAMPS), 24 VDC RELAY, 11
60 HZ SOLENOID VALVE.

F\/-940 WILL NOT OPEN UNTIL PT-901 MEASURE




I ISSUED FOR CONSTRUCTIUN |

GEND:

i -}
ga| &7
‘><

- --EBENTIFIES THE CONNECTING- SEGMENT- BF— THE-TRANSME-FER- - -

PIPED TO PACKAGED INCINERATOR SYSTEM

INPUT TO THE DDAS SYSTEM

IDENTIFIES THE CONNECTING SEGMENT OF THE TRANSMITTER
PURGE SYSTEM, WHERE XXX IS THE SEGMENT IDENTIFICATION
NUMBER. (SEE DWG. £900013, SHT. 2 OF 2 FOR DETAILS)
THIS SYMBOL INDICATES THAT THE FOLLOWING EQUIPMENT
IS IN THE PURGE LINE FROM THE NITROGEN HEADER TO THE
TRANSMITTER:

FV-440, FSV-441, HV-441, HV- XXXP FV-XXXP, &

FSV-XXXP

PURGE SYSTEM, WHERE XXX IS THE SEGMENT IDENTIFICATIDON
NUMBER. (SEE DWG, E900013, SHT, 2 OF 2 FOR DETAILS.)D
THIS SYMBOL INDICATES THAT THE FOLLOWING EQUIPMENT
IS IN THE PURGE LINE FROM THE NITROGEN HEADER TO THE
TRANSMITTER:

FV~-440, FSV-441, HV-441, HV-XXXP, & FSV-XXXP.

THIS FLAGGED NOTE BESIGNATES THE FOLLOWING EQUIPMENT
WHICH IS NOT SHOWN ON THIS DWG. FOR CLARITY;
PANEL-MOUNTED ON/OFF STATION (HAND SWITCH WITH
POSITION INDICATION LAMPS), 24 VDC RELAY, 117 VAC

60 HZ SOLENOID VALVE.
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R Lo ”ﬁ¢9f2ﬁfmﬂ? o/ 13/ S 13-4 - W

FV-940 WILL NOT OPEN UNTIL PT-901 MEASURES A PRESSURE LESS

THAN TR EQUAL TO 2 PSIG.
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NGV /T Vh

— FV-919 & FV-919A WILL NOT OPEN UNTIL PDT-919 MEASURES
A PRESSURE DIFFERENTIAL LESS THAN OR EQUAL TO -
5.0 PSID. REF. DWG. NO. D910379. THE PRESSURE IN VSL-903
MUST BE HIGHER THAN THE PRESSURE IN VSL-904.

— FV-923 WILL NOT OPEN UNTIL PT-923 MEASURES A PRESSURE
LESS THAN OR EQUAL TO 2 PSIG. REF. DWG. NO. D910379

— LOCKHOPPER FILL VALVE CANNOT BE OPENED IF THE N2 CHARGING
VALVE IS OPENED. DUMP VALVE CANNOT BE OPENED IF THE
No CHARGING VALVE IS OPENED. No CHARGING VALVE CANNOT BE
OPENED IF THE FILL OR DUMP VALVES ARE OPEN.

— RELAY INTERLOCKS PREVENT THE LOCKHOPPER’S FILL VALVE AND
VENT VALVE FROM BEING OPEN AT THE SAME TIME.

— DESIGNATES THAT THE CONTROL PANEL SWITCH IS PHYSICALLY
LOCKED TO PREVENT ACCIDENTAL ACTUATIDON.

. o g, T PRI prns T TS ATt ¢ ey

R

— FV-913 WILL NOT OPEN UNTIL PDT-934 MEASURES A
PRESSURE DIFFERENTIAL LESS THAN OR EQUAL TO
3.0 PSID. THE PRESSURE IN VSL-902 MUST BE
LOWER THAN THE PRESSURE IN CYC-701.

FV-941 WILL NOT OPEN UNTIL PT-902 MEASURES A
PRESSURE LESS THAN OR EQUAL TO 2 PSIG.

—
> RELAY INTERLOCKS PREVENT THE LOCKHDPPER VENT VALVES
S09, 920 & 914 FROM OPENING UNLESS FVv-912 IS OPEN.

THIS DWG. & DWGS, E900010, E900011 & ES00013
SUPERCEDES DWG. R800524 (SEE DWG. E900013 FOR NOTES,
TUBING & PIPING SUMMARY).

V

RELAY INTERLOCKS PREVENT THE LOCKHOPPER’S FILL AND DUMP

VALVES FROM BEING OPEN AT THE SAME TIME.

—= RELAY INTERLOCKS PREVENT THE LOCKHOPPER’S DUMP VALVE
FROM OPENING UNLESS THE VENT VALVE IS OPEN.
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REVISION
qu: REV DESCRIPTIDN BATE
ADDED DESIGN PRESSURE AND DESIGN TEMPERATURE TO VSL-905, VSL-906, VSL-907,
CYC-906, CYC~908, AND CYC-702; MODIFIED FI-501 AND VARIOUS SCFi¥'s
EN 4 REMOVED ALL NUMBERS FROM ADACS SYMBOLS 04/01/93
ADDED FDO-451, HCV-317B & FSV-452
ISSUED FOR CONSTRUCTION
TER DATE KE DATE 1:5:.5 RESPONSIILE ENGR,  [DATE - Tma TE
Y J. KULCHOCK |4/5/93 S CONKO 4/5/93 JAY RUTTEN 4/7/93 D. LUNIFELD 4/7/93
. EStH BATE PROJECT ENGR. DATE BRANCH HANAGER ~|DATE [DOE CEDSD) TE
. L. BUCKLEW 4/7/93 JOHN ROCKEY 5/27/93| LARRY STRICKLAND |S/27/93| BILL AYERS 5/27/93
e | RreV DESCRIPTION DATE
ADDED NOTE ON (2) INCINERATDR DESIGNATIONS; ADDED PIPE SIZE (ZONE C-6)
ADDED “#1° 7O ALL N, DESIGNATIONS) REMOVED HV-932; REVISED AND RENAMED FV-93] *WAS Hv-931°
EN S MODIFTED INCINERATOR DESCRIPTION IN “LEGEND’; ADDED TUBING SIZE TO SAMPLE SYSTEM B (ZONE D-3) 09/01/93
ADDED NOTE TO VENT SYSTEM, ZONE F-5 ADDED HV-800B, HV-800A & TE-900
CONNECTED PIPING FROM VENT SYSTEM, ZONE A-7 ‘¢ VSL-906 TO EXISTING SYSTEM
ISSUED FOR CONSTRUCTION
TER DATE CRECKER DATE EGLG ENGR, TE TE
sary Kulchock |9/10/93 S. Conko T9714/93 5ay Eut‘ten 9/15/93 Dave Lunifeld {9/20/93
EStH DATE PROJECT :ncak DATE BRANE! MANAGER DATE DOE CEDSD) DATE
.arry Bucklew |9/17/93 John Rockey 9/21/93 orry Shadle 9/21/93| John Rotunda/WJA|9/20/93
e | rev DESCRIPTIDN BATE
N 6 EXTENSIVE CHANGES AS PER MARKED PRINT REDLINED BY JAY RUTTEN ON 15 FEB 94. 9/29/94
ISSUED FOR CONSTRUCTION
R DATE DATE W TE
y/ o/71? S 10-7 -G ¢ /}’”")‘f el |opifry
TE ENGR, DATE : TE DATE
4 15~1-3¢ - M bntory Vofeif 7y Ll oo™ 7 2 WR % /6
/ o~ 4
TUBING SUMMARY
SIZE WALL THICKNESS TYPE
1/74* 0.035 304 SS
172 0.035 CU TYPE K
1/2° " 0.06S 304 SS
17 0.049 CU TYPE K
PIPING SUMMARY
SIZE WALL THICKNESS TYPE
1/2* SCH 40 CsS
/27 SCH 80 CS
1/2° SCH 80 304 SS
1/2” SCH g0 N4 <




l
I
I
I
I
I
I
I
I
I
I
I
!
I
I
I
I
!
I
!
I
I

TO FV 452
DWG. £900012

!
I
I
I
I
I
I

200-1000 PSIG
1/2* PIPE 304 SS

——__.—._—————.——-—.—____-__——__—.———_.___.—_—.



750 PSIG
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NOTES:
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i/c” SChH 80 304 33

1/2” SCH 80 316 SS
1’ - SCH 40 . CS
1” SCH 80 Cs
1 SCH 80 304 SS
1” SCH 80 316 SS
1 SCH 160 316 SS
27 SCH 40 cS
2* SCH 80 304 SS
2 SCH 80 316 SS
3” SCH 160 316 SS
4* SCH 40 CS
4* SCH 40 304 SS

THIS FLAGGED NOTE DESIGNATES THE FOLLOWINC
WHICH IS NOT SHOWN ON THIS DWG. FOR CLARIT
PANEL-MOUNTED ON/OFF STATION (HAND SWITCH
POSITION INDICATION LAMPS), 24 VDC RELAY, 117
60 HZ SOLENOID VALVE.

FV-926 WILL NOT OPEN UNTIL PDT-926 MEASURS
DIFFERENTIAL LESS THAN OR EQUAL TO S.0 PSID
REF. DWG. NO. DS10378. THE PRESSURE IN

VSL-903 MUST BE LOWER THAN THE PRESSURE 1

FV-929 WILL NOT OPEN UNTIL PT-929 MEASURE
LESS THAN OR EQUAL TO 2 PSIG. REF. DWG. NO.

THE (B-12) FBG'S HS—500 AND THE (B—4> SIDEST
HS-500 MUST BOTH BE ON FOR FV-500 10 OPEN.

HS-59 IS LOCATED ON THE MGCR CONTROL PANEL

2

LOCKHOPPER FILL VALVE CANNOT BE OPENED IF
VALVE IS OPENED. DUMP VALVE CANNOT BE OP
CHARGING VALVE IS OPENED. N CHARGING VAL
OPENED IF THE FILL OR DUMP VALVES ARE OPE}

RELAY INTERLOCKS PREVENT THE LOCKHOPPERS F
VENT VALVE FROM BEING OPEN AT THE SAME TII

DESIGNATES THAT THE CONTROL PANEL SWITCH Is
LOCKED TO PREVENT ACCIDENTAL ACTUATION.

RELAY INTERLOCKS PREVENT THE LOCKHOPPER VE
FV-927 FROM OPENING UNLESS FV-912 IS OPEN.

LINES TO GAUGES, TRANSMITTERS, & MANUAL PRES
TO FLAIR ARE 1/2°. ‘

VALVE TYPES & END CONNECTIONS APE NPT TADT




e - >l OV SU4 dS

/e SCH 80 316 SS
1” SCH 40 -CS
1” SCH 80 CsS
1” SCH 80 304 SS
1r SCH 80 316 SS
1” SCH 160 316 SS
2’ SCH 40 CsS
e’ SCH 80 304 SS
e’ SCH 80 316 SS
3¢ SCH 160 316 SS
4* SCH 40 CS
4 SCH 40 304 SS

POSITION INDICATION LAMPS), 24 VDC RELAY, 117 VAC
60 HZ SOLENOID VALVE,

FV-926 WILL NOT OPEN UNTIL PDT-92¢ MEASURES A PRESSURE
= DIFFERENTIAL LESS THAN OR EQUAL TO 3.0 PSID.

REF. DWG, NO. D910378, THE PRESSURE IN

VSL-905 MUST BE LOWER THAN THE PRESSURE IN CYC-702

> FV-929 WILL NOT OPEN UNTIL PT-929 MEASURES A PRESSURE
LESS THAN OR EQUAL TO 2 PSIG. REF. DWG. NO. D910378

T~ THE_(B-12) FBG'S HS-500 AND THE (B-4) SIDESTREAM'S
HS-500 MUST BOTH BE ON FOR FV-500 10 LPEN.

> HS-59 IS LOCATED ON THE MGCR CONTROL PANEL

> RELAY INTERLOCKS PREVENT THE LOCKHOPPERS FILL VALVE AND
VENT VALVE FROM BEING OPEN AT THE SAME . TIME.

> DESIGNATES THAT THE CONTROL PANEL SWITCH IS PHYSICALLY
LOCKED TO PREVENT ACCIDENTAL ACTUATION.

> RELAY INTERLOCKS PREVENT THE LOCKHOPPER VENT VALVE
FV-927 FROM OPENING UNLESS FV-912 IS OPEN.

LINES TO GAUGES, TRANSMITTERS, & MANUAL PRESSURE RELIEF
TO FLAIR ARE 1/2°,

VALVE TYPES & END CONNECTIONS ARE NOT TNDTCATEN




1 1/2” SCH 40 CS

COAL DUST CYCLONE
CYC-907

SEE VESSEL

DWG. D800561

DESIGN PRESS.

FROM VSL-601
DWG. E900011 ¢G-4)

FROM FV-609 & 609A
DWG. E900011, REGION H-2

1530 PSIG
DESIGN TEMP.
130° F
ll
TO ATMO
147 PSIG,

COAL DUST 5000 S
STORAGE
VSL-907

SEE VESSEL

DWG. D800557

DESIGN PRESS.
130 PSIG

DESIGN TEMP.
1530* F

4” SCH 40 304 SS
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1 1/2" SCH 40 CS
6000 SCFH

PULSE JET
CONTROLLER

VENT
CYCLONE
CYC-908
SEE VESSEL
DVG.
£810181

DESIGN PRESS.
j 130 PSIG i

DESIGN TEMP,
130* F

VENT

BAG
FILTER
FLT-908
SEE DWG. .

0820016

-TO ATMOSPHERE
147_PSIG, 100° F
3000 SCFH

TO DISPOSAL
DRUM

N

—

33 GAL.

!
i
i




Rl

ENTRA

SYSTEM
DWG. £900013, SHT

FROM SAMPLING
(G-1, H-6, F-6, E-

1

DISCONNECTED AND DISAE




FRUM b=lc

AN AV
ENTRAINED UNIT N 1D

IM SAMPLING
SYSTEM
£900013, SHT 2
H-6, F-6, E=3)

FILTER
F-703

- T —— — o— o——— — m—

D DISABLED

NATURAL GAS
X 335 PSIG

PACKAGED
INCINERATOR
SYSTEM

130° F

TO VENT SYSTEM | VE{
FROM FV-912 c
| DWG E900011 ¢E-3) SEE
| DWG ES00012 <A-6) DWG.
DWG E . SHT
SanLs, SHT 1
15¢
DESIC
1
|
|
, VENT DUST
STORAGE
I VSL-S06
SEE VESSEL
! DwG. D800S57
DESIGN PRESS. |_
150 PSIG
DESIGN TEMP,
|
l
|
|

—_—— —— — — — s




VENT DUST
CYCLONE
CYC-906

SEE VESSEL

DWG. D800S61

ESIGN PRESS.
1530 PSIG

DESIGN TEMP.
150° F

H;

147 PSIG, 100° F
S000 SCFH
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PSE
906
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THIS DWG.
SUPERCEDE

RELAY IN
VALVES

RELAY IN
FROM OPE

LEGEND:

e

T

= RANGE St

R gt O

THIS DRAWING IS PART
OF THE EGAG DOCUMENT
COMTROL SYSTEM

T | = MaNIFOLI
@ = INPUT TC
IDENTIFII
G PURGE S
XXX NUMBER.
THIS SY»
IS IN TH
TRANSMIT
FV-44
FSV-X
. IDENTIFI
H PURGE S
XXX NUMBER.
THIS SY!
IS IN T+
TRANSMI
FV-44
REFERENCE DRAVINGS MER
S. CONKO
ES00010 e
E£900011 A. R. KUBALA
£3900012 IroxcT BaneR
£920203 J. P. KANOSKY
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e —————
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13
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_EGEND:

RSS

&

XXX

XXX

THIS DWG.
SUPERCEDES DWG. R800324.

‘ ,—-v;"""

SCF IS AT 14,7 PSIA AND 60° F

& DWGS. ES00010, ES00011, AND ES00012

RELAY INTERLOCKS PREVENT THE LOCKHOPPERS FILL AND DUMP
VALVES FROM BEING OPEN AT THE SAME TIME.

RELAY INTERLOCKS PREVENT THE LOCKHOPPERS DUMP VALVE
FROM OPENING UNLESS THE VENT VALVE 1S DOPEN.

RANGE SELECTOR SWITCH

. % e oy -—
R U ol 0T ,..-

MANIFDLD 10 PACKAGED INCINERATOR SYSTEM

ey s e -

DR 4 't o T,

INPUT TO THE DDAS SYSTEM

IDENTIFIES THE CONNECTING SEGMENT OF THE TRANSMITTER
PURGE SYSTEM, WHERE XXX IS THE SEGMENT IDENTIFICATION
NUMBER. (SEE DWG, ES00013, SHT. 2 OF 2 FOR DETAILS.)D
THIS SYMBOL INDICATES THAT THE FOLLOWING EQUIPMENT
IS IN THE PURGE LINE FROM THE NITROGEN HEADER TO THE
TRANSMITTER:

FV—-440, FSV-441, HV-44], HV-XXXP FV- XXXP &

FSV-XXXP

IDENTIFIES THE CONNECTING SEGMENT OF THE TRANSMITTER
PURGE SYSTEM, WHERE XXX IS THE SEGMENT IDENTIFICATION
NUMBER. (SEE DWG. E900013, SHT. 2 OF 2 FOR DETAILS.
THIS SYMBOL INDICATES THAT THE FOLLOWING EQUIPMENT
IS IN THE PURGE LINE FROM THE NITROGEN HEADER TO THE
TRANSMITTER:

FV-440, FSV—-441, HV-441, HV-XXXP, & FSV-XXXP.

c 10006 4 ...

meeatenes

HS

— [DRAFTER

S. CONKO

DATE

3/6/90 . United States Department of Energy

ICHECKER

A. R, KUBALA

DATE

3/6/90

PROJECT ENGINEER

J. P. KANOSKY

DATE

Morgantown, WV
3/6/90 °

s} MORGANTOWN ENERGY TECHNOLOGY CENTER

B-12 P&ID

FLUIDIZED BED GASIFIER

A.G.C.




